Lack of IFN-gamma-mediated induction of the class II transactivator (CIITA) through promoter methylation is predominantly found in developmental tumor cell lines.
Downregulation of major histocompatibility complex (MHC) molecules by tumor cells impairs cellular immune recognition and contributes to inefficient cell-mediated tumor eradication. Low or lack of expression of MHC molecules is frequently observed in early developmental or embryonically derived tumor cells. Considering the central role of the class II transactivator (CIITA) in MHC class II- and class I-mediated antigen presentation, we compared the induction of CIITA by interferon-gamma (IFN-gamma) in a diverse panel of developmental and more differentiated tumor cell lines. In contrast to the more differentiated tumor cell lines, none of the developmental tumor cell lines were capable of expressing CIITA after treatment with IFN-gamma. Remarkably, in transient transfection assays, CIITA promoter IV (CIITA-PIV) was found to be induced by IFN-gamma. Southern blot analysis of genomic DNA obtained from the developmental tumor cell lines indicated that the absence of endogenous CIITA induction was due to methylation of the CIITA-PIV region. Exposure to 5-azacytidine restored induction of CIITA and congruent HLA-DRA expression in these cells. The observation that only developmental tumor cell lines, originating from various tissues, employ methylation to silence CIITA expression may reflect the natural status of CIITA expression during early development rather than oncogenic transformation.